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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 -22 as originally filed 

Clainfis, No.: 

1-11 as received on 05/1 1/2001 with letter of 05/1 1/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucieotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

.1 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the Information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: * ' 
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the drawings, 



sheets: 



' 5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70,2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

IV. Lack of unity of invention 

1 . in response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
IS paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

ISI not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or Industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



5, 9-11 
1-4, 6-8 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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iV. Lack of Unity 

Since applicant has paid an additional examination fee, both invention groups 
have been examined. 

The two inventions, both covering claims 1"12(in part), relate to cells transformed 
with I: construct expressing p53 and II: transformed with construct expressing bcl- 
2 and uses thereof to assay toxicity. Bcl-2 (XP000876792) has already previously 
been overexpressed in a system to analyse apoptotic mechanisms, the same 
applies to p53 (XP000876795). Further, Bcl-2 and p53 have opposite effects and 
hence the two claimed systems do not solve the same technical problem. 

V. Reasoned statement on Novelty, Inventive Step and Industrial Applicability 

The documents mentioned in the present written opinion / International 
Preliminary Examination Report are numbered as in the search report, i.e. D1 
corresponds to the first document of the search report etc. 

Novelty (Art-33(2) PCT) 

D1 discloses the effect of p53 or of hydrogen peroxide on rat embryo fibroblasts 
carrying inducible bcl-2 genes. Bcl-2 was shown to slow down at least two stages 
of apoptosis: decrease of mitochondrial membrane potential and subsequent 
morphological changes. The bcl-2 gene was cloned downstream of a minimal 
promoter carrying bacterial tOp sequences. A CMV promoter drives constitutive 
expression of a tTA fusion protein. In the absence of tetracycline, tTA binds tOp 
and activates bcl-2 transcription. Addition of tetracycline progressively prevents 
tTA binding. Cells grown in absence of tetracycline thus express bcl-2 and these 
cells were challenged with apoptotic inducers and the level of apoptosis 
determined. Since rat embryo fibroblasts are not neuronal cells, D1 no longer 
anticipates claims. 

D2 discloses a Tet-regulatable His-273 mutant of p53, yet this mutant is not per se 
capable of inducing apoptosis. Also cotransfected cells with a wild-type p53 
expression plasmid (which is assumed to be constitutively expressing p53 since 
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induction is never mentioned in this context) and fusion peptide 46. Also, tumor 
cell lines with varying p53 status (wild-type, mutant, null) were treated with peptide 
^' 46 and analysed for induction of apoptosis. Nevertheless, active p53 does not 

appear to have been expressed from inducible system. Hence, not relevant to 
novelty. 

D3 discloses Saos2 (osterosarcoma) and H1299 (small cell lung carcinoma)- 
derived cell lines having p53 expressed under the control of a tetracycline- 
regulated promoter. Showed that cells expressing low levels of p53 (levels set by 
varying level of tetracycline had reduced growth but did not exhibit apoptosis. 
Further showed that when levels of p53 were low (in tet-regulated cell line which 
produced lowish levels of p53 even In absence of p53), camptothecin could 
induce apoptosis In a greater number of cells, despite p53 levels remaining stable. 
Thus d53 expression could sensibilize cells to induction of apoptosis. It is stated 
that this situation can be utilized to screen a varietv of cancer therapy druos that 
may cooperate with p53 to induce apoptosis . Since cells actually employed were 
not neuronal cells, no basis for novelty objection to present claims. 

D4 provides a detailed mechanistic explanation of the let system employed 
(preferably by the applicant). Further, the system is used to express bcl-2 in a 
NIH/3T3(fibroblast-lll<e)-derived cell line. Further showed that overexpression of 
Ha-ras from a parallel regulatory system caused apoptosis which could be 
reduced dramatically by simultaneous overexpression of bcl-2. Since cells actually 
9^ employed were not neuronal cells, no basis for novelty objection to present 

claims. 

D5 uses a constitutive bcl-2 expressing plasmid to express protein in PC12 cells. 
Cells were challenged by apoptosis inducers. Not relevant to novelty. 

D6 is a review on apoptosis, D7 relates to the regulation of Bcl-2 phosphorylation. 

D8 provides a method for evaluating cancer treatments. The p53 gene can be 
knocked out and the efficacy of the agent to induce apoptosis tested in its 
absence. D9 disclosure is similar, D10 is irrelevant in present context. 
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D1 1 performs various assays on apoptosis in PC12 cells. PC12 is a neuronal cell 
line which was also used In application . It was shown that bcl-2, which was 
expressed from a Tet-regulated system, could prevent apoptosis induced by p55- 
IC. The study is certainly a mechanistic study (compare bottom claim 1). D1 1 
anticipates claims 1-4 and 6-8. 

Inventive Step (Art.33(3) PCT) 

With respect to the claims in general, it is noted that the functions of bcl-2 and p53 
in the context of apoptosis have been recognized and suitable expression 
systems as used in the above documents are available. Further, it is known that 
many diseases are associated with the regulation of apoptosis. Hence, the use of 
the l<nown systems to study such diseases is entirely obvious. D3 even suggests 
using such a system to screen for anti-cancer drugs, (note: claim 1 refers to 
neuroblastomas). Obvious that can use system to screen for drugs relating to 
other disorders associated with apoptosis. 

The presently novel claims 5 and 9 are only novel due to involvement of VP16. 
This is however presently considered an optional and trivial aspect of the 
regulatory system used. 

Claims 10 and 1 1 are novel since in D1 1 p55IC is not added to the culture media. 
It is also arguable whether the process described in D1 1 can be considered to fall 
under the kind of screening claimed. Nevertheless, general inventive step 
objection applies. 

Industrial Applicability (Art.33(4) PCT) 

The present claims appear to have industrial applicability. Nevertheless it may be 
better to make it absolutely clear that the cells used in claim 1 cannot be within an 
animal body. 

VIII. Certain observations 

Clarity (Art.6 PCT) 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



INTERNATIONAL PREOffnNARY International application No. PCT/E POO/08223 

EXAMINATION REPORT - SEPARATE SHEET 



It is noted that many of the independent claims have features which are optional 
"such as". These kind of optional features should usually be placed in appended 
dependent claims. 

Claim 1 1 refers to itself. 
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wording to anyone of claims 1 to 3. characterized in that the nucleotide 
.trolhng the level of expression of p53 or bcl-2 proteins, is a Tet-Off gene 
_ a tetracycline-controllable transactivator (tTA). the tTA comprising a Tet 
(TetR) hnked to a polypeptide wWch directly or indirectly activates transcription 
or Bcl-2 proteins, the transcription of the tTA being under the control of an 
^/opnate promoter such as a promoter from cytomegalovirus (pCMV). 

5. Use according to anyone of claims 1 to 4. characterized in that • 

protei"'' T-^"'"^ " "^'^^"'^ ^'^^'^ °^P^3 or bcl-2 

protems. ,s the vmon protein 16 from heq,es simplex virus (VP16) 

- the transcription of the p53 or bcl-2 proteins is under' the control of a tTA 
respons,ve promoter comprising a minimal promoter, such as the cytomegalovirus 
«ate early gene promoter (P._, .^^d to a tetracycline responsive elZ 

6. Cells genetically transformed with the following nucleotide sequences • 

seouenc r "T"'' - ^ fr^^-^ - a derived 

sequencethereof.s.dfragmentorderivedsequencebeingabletoinduceapoptosis 

- or a nucleotide sequence coding for the bcl-2 protein or a fragment or a derived 

se^uencethereo^saidfra^ent or derived sequencebeingable to inMhC^^^^^^^ 

- and a nucleotide sequence controlling the level of expression of p53 or bcl 2 

::::i;i::^^^^^^^^^ ^^"^'^^^ ~ ^ — - --r;i 

r^onsrble for the expression of p53 or bcl-2 proteins mentioned above either when a 
s^crfic compound ispresentin*eculturemedium.orwhenaspe.^ 

specrfic compound bemg able to bind to said activator protein thus allowing or conve sel 
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I ically transformed cells according to. claim 6, characterized in that they are 
g mammalian neuronal cells such as rat PC 12 neuronal cell line or any other 
ills or cell lines. 

/ ■ 

/enetically transformed cells according to claim 6 or 7, characterized in that the 
ie sequence controlling the level of expression of p53 or bcl-2 proteins, is a Tet- 
coding for a tetracycline-controllable trans activator (tTA), the tTA comprising a 
Tet repressor (TetR) hnked to a polypeptide which directly or indirectly activates 
transcription of p53 or bcl-2 proteins, the transcription of the tTA being under the control 
of an appropriate promoter such as a promoter from cytomegalovirus (pCMV). 

9. Genetically transformed cells according to anyone of claims 6 to 8, characterized 
in that : 

- the polypeptide which directly or indirectly activates transcription of p53 or bcl-2 
proteins, is the virion protein 16 fix)m herpes simplex virus (VP 16), 

- the transcription of the p53 or bcl-2 proteins is under the control of a tTA- 
responsive promoter comprising a minimal promoter, such as the cytomegalovirus 
immediate early gene promoter (PminCMv), linked to a tetracycline responsive element 
(TRE). 

10. Process for the detection of developmental and post-developmental toxicity of 
endogenous or exogenous factors, including drugs and other chemicals, or for the screening 
of molecules useful as drugs for the treatment of pathologies related to an inhibition or an 
activation of apoptosis, said process comprising : 

- contacting a sample comprising said compounds or molecules to be tested with one 
or several culture media of genetically transformed cells as defined in anyone of claims 6 to 
9, wherein the expression of p53 or bcl-2 protein is from 0% to 100%, each culture medium 
containing cells expressing a specific proportion of p53 or bcl-2, 

- the measure of the cell death threshold in the different cell expressing specific 
proportion of p53 or bcl-2 culture media, and the comparison of the measured threshold 
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F ^opainy, Fnons disease. Creutzfeld-Jacob diseases H,mh- , . 
several neuromuscular diseases. ' aad 

12. Kits for carrying out a process according to claim 10 or 11 • • 

genetically transformed cells according to anvone .f , • T ^^"'""^ 

specific compound used to ««ulate * ' *° 

itoca lo regulate the proportion of t3^^ nr o 

medium, such as tetracycHne or doxycycL 
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I. Basis of the report 

1 . With regard to the elements of the International application (Repfacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originaiiy filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7) ): 
Description, pages: 

1 -22 as originally filed 

Claims, No.: 

1 -"1 1 as received on 05/1 1/2001 with letter of 05/1 1/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which Is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the International application In computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 

listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations. If necessary: 

IV. Lack of unity of Invention 

1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
iSI paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

ISI not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

SI all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: Claims 5,9-11 
No: Claims 1-4,6-8 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 1-11 
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Industrial applicability (lA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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IV. Lack of Unity 

Since applicant has paid an additional examination fee, both invention groups 
have been examined. 

The two inventions, both covering claims 1-12(in part), relate to cells transfonmed 
with I: construct expressing p53 and II: transformed with construct expressing bcl- 
2 and uses thereof to assay toxicity. Bcl-2 (XP000876792) has already previously 
been overexpressed in a system to analyse apoptotic mechanisms, the same 
applies to p53 (XP000876795). Further, Bcl-2 and p53 have opposite effects and 
hence the two claimed systems do not solve the same technical problem. 

V. Reasoned statement on Novelty, Inventive Step and Industrial Applicability 

The documents mentioned in the present written opinion / International 
Preliminary Examination Report are numbered as in the search report, i.e. D1 
corresponds to the first document of the search report etc. 

Novelty (Art.33(2) PCT) 

D1 discloses the effect of p53 or of hydrogen peroxide on rat embryo fibroblasts 
carrying inducible bcl-2 genes. Bcl-2 was shown to slow down at least two stages 
of apoptosis: decrease of mitochondrial membrane potential and subsequent 
morphological changes. The bcl-2 gene was cloned downstream of a minimal 
promoter carrying bacterial tOp sequences. A CMV promoter drives constitutive 
expression of a tTA fusion protein. In the absence of tetracycline, tTA binds tOp 
and activates bcl-2 transcription. Addition of tetracycline progressively prevents 
tTA binding. Cells grown in absence of tetracycline thus express bcl-2 and these 
cells were challenged with apoptotic inducers and the level of apoptosis 
determined. Since rat embryo fibroblasts are not neuronal cells, D1 no longer 
anticipates claims. 

D2 discloses a Tet-regulatable His-273 mutant of p53, yet this mutant is not per se 
capable of inducing apoptosis. Also cotransfected cells with a wild-type p53 
expression plasmid (which is assumed to be constitutively expressing p53 since 



PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRETOIINARY international application No. PCT/E POO/08223 
EXAMINATION REPORT - SEPARATE SHEET , 

induction is never mentioned in this context) and fusion peptide 46. Also, tumor 
cell lines with varying p53 status (wild-type, mutant, null) were treated with peptide 
46 and analysed for induction of apoptosis. Nevertheless, active p53 does not 
appear to have been expressed from inducible system. Hence, not relevant to 
novelty. 

D3 discloses Saos2 (osterosarcoma) and H1299 (small cell lung carcinoma)- 
derived cell lines having p53 expressed under the control of a tetracycline- 
reguiated promoter. Showed that cells expressing low levels of p53 (levels set by 
varying level of tetracycline had reduced growth but did not exhibit apoptosis. 
Further showed that when levels of p53 were low (in tet-regulated cell line which 
produced lowish levels of p53 even in absence of p53), camptothecin could 
induce apoptosis in a greater number of cells, despite p53 levels remaining stable. 
Thu.q p53 expression could sensibilize cei l s to induction of apoptosis. It is stated 
that this situation can be utilized to screen a variety of cancer therapy drugs that 
may cooperate with d53 to induce apootosis . Since cells actually employed were 
not neuronal cells, no basis for novelty objection to present claims. 

D4 provides a detailed mechanistic explanation of the Tet system employed 
(preferably by the applicant). Further, the system is used to express bcl-2 in a 
NIH/3T3(fibroblast-like)-derived cell line. Further showed that overexpression of 
Ha-ras from a parallel regulatory system caused apoptosis which could be 
reduced dramatically by simultaneous overexpression of bcl-2. Since cells actually 
employed were not neuronal cells, no basis for novelty objection to present 
claims. 

D5 uses a constitutive bcl-2 expressing plasmid to express protein in PC12 cells. 
Cells were challenged by apoptosis inducers. Not relevant to novelty. 

D6 is a review on apoptosis, D7 relates to the regulation of Bcl-2 phosphorylation. 

D8 provides a method for evaluating cancer treatments. The p53 gene can be 
knocked out and the efficacy of the agent to induce apoptosis tested in its 
absence. D9 disclosure is similar D10 is irrelevant in present context. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



INTERNATIONAL PREnMINARY International application No. PCT/E POO/08223 
EXAMINATION REPORT - SEPARATE SHEET 



D1 1 performs various assays on apoptosis in PC12 cells. PC12 is a neuronal cell 
line which was also used in application . It was shown that bcl-2, which was 
expressed from a Tet-regulated system, could prevent apoptosis induced by p55- 
IC. The study is certainly a mechanistic study (compare bottom claim 1). D11 
anticipates claims 1-4 and 6-8. 

Inventive Step (Art.33(3) PCT) 

With respect to the claims in general, it is noted that the functions of bcl-2 and p53 
in the context of apoptosis have been recognized and suitable expression 
systems as used In the above documents are available. Further, it is known that 
many diseases are associated with the regulation of apoptosis. Hence, the use of 
the known systems to study such diseases is entirely obvious. D3 even suggests 
using such a system to screen for anti-cancer drugs, (note: claim 1 refers to 
neuroblastomas). Obvious that can use system to screen for drugs relating to 
other disorders associated with apoptosis. 

The presently novel claims 5 and 9 are only novel due to involvement of VP16. 
This is however presently considered an optional and trivial aspect of the 
regulatory system used. 

Claims 10 and 1 1 are novel since in D1 1 p55IC is not added to the culture media. 
It is also arguable whether the process described in D1 1 can be considered to fall 
under the kind of screening claimed. Nevertheless, general inventive step 
objection applies. 

Industrial Applicability (Art,33(4) PCT) 

The present claims appear to have industrial applicability. Nevertheless it may be 
better to make it absolutely clear that the cells used in claim 1 cannot be within an 
animal body. 

VIII. Certain observations 

Clarity (Art.6 PCT) 
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It is noted that many of the independent claims have features which are optional 
"such as". These kind of optional features should usually be placed in appended 
dependent claims. 

Claim 1 1 refers to itself. 
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CLAIMS 

1. Use of mammalian neuronal cells genetically transfonned with the following 
nucleotide sequences : 

. a nucleotide sequence coding . for the p53 protein or a fragment or a derived 
sequence thereof, said fragment or derived s^uence being able to induce apoptosis. 

- or a nucleotide sequence coding for the bcl-2 protein or a fragment or a 
derived sequence thereof, said fragment or derived sequence being able to inhibit 
apoptosis, 

- and a nucleotide sequence controlling the level of expression of p53 or bcl-2 
proteins, said nucleotide sequence comprising a sequence coding for an activator 
proteiri responsible for the expression of p53 or bcl-2 proteins mentioned above either 
when a specific compound is present in the culture medium, or when a specific 
compound is absent from the culture medium, the expression p53 or bcl-2 proteins 
ranging between 0% to 100% depending on the concentration of the specific compound 
in the culture medium, said specific compound being able to bind to said activator 
protein thus allowing, or conversely, inhibiting said protein to act as an activator of the 
promotion of the transcription under the control of which is placed the above-mentioned 
nucleotide sequence coding for the p53 or bcl-2 protein, 

for the detection of developmental or post-developmental neurotoxicity of 
endogenous or exogenous factors, including dnigs and other chemicals, or for the 
screening of drugs for the treatment of pathologies related to acute and chronic 
neurological disorders including stroke, and traumatic injuries, ageing, neuroblastomas, 
Alzheimer's disease, Parkinson's disease, HIV encephalopathy. Prion's disease, 
Creutzfeld-jacob diseases, Huntington's disease and several neuromuscular diseases, or 
for mechanistic studies. 

2. Use according to claim I, characterized in that the genetically transformed 
mammalian neuronal cells arc chosen among rat PC12 neuronal cell line or any other 
eucaryotic neuronal cells or cell lines. 

3. Use according to claim 1 or 2, characterized in that the expression of p53 or 
bcl-2 proteins is proportional lo the quantity of the specific compound added to the 
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culture medium, so that the level of expression of p53 or Bcl-2 in the transformed cells 
is 0%, or 100%, or comprised between Q% and 100%. 

4, Use according to anyone of claims 1 to 3, characterized in that the nucleotide 
sequence controlling the level of expression of p53 or bcW proteins, is a Tet-Off gene 
coding for a tetracycline-controllable transactivator (tTA), the tTA comprising a Tct 
repressor (TetR) linked to a polypeptide which directly or indirectly activates 
transcription of p53 or Bcl-2 proteins, the transcription of the tTA being under the 
control of an appropriate promoter such as a promoter from cytomegalovirus (pCMV). 

5, Use according to anyone of claims 1 to 4, characterized in that : 

- the polypeptide which directly or indirectly activates transcription of p53 or bcl- 
2 proteins, is the virion protein 16 from herpes simplex virus (VP16), 

- the transcription of the pS3 or bcl-2 proteins is under the control of a tTA- 
responsive promoter comprising a minimal promoter, such as the cytomegalovirus 
immediate early gene promoter {P^^„v)> ^^^^^^ ^ tetracycline responsive element 
(TRE). 

6, Mammalian neuronal cells genetically transformed with the following 

nucleotide sequences : 

- a nucleotide sequence coding for the p53 protein or a fragment or a derived 
sequence thereof, said fragment or derived sequence being able to induce apoptosis, 

- or a nucleotide sequence codmg for the bcl-2 protein or a fragment or a 
derived sequence thereof, said fragment or derived sequence being able to . inhibit 
apoptosis, 

- and a nucleotide sequence controlling the level of expression of p53 or bcl-2 
proteins, said nucleotide sequence comprising a sequence coding for an activator 
protein responsible for the expression ofpSS or bcl-2 proteins mentioned above either 
when a specific compound is present in the culture medium, or when a specific 
compound is absent from the culture medium, the expression p53 or bcl-2 proteins 
ranging between 0% to 100% dqjending on the concentration of the specific compound 
in the culture medium, said specific compound being able to bind to said activator 
protein thus allowing, or conversely, inhibiting said protein to act as an activator of the 
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promotion of the transcription under the control of which is placed the above-mentioned 
nucleotide sequence coding for the p53 or bcl-2 protein. 

7, Genetically transformed mammaHan neuronal cells according to claim 6, 
characterized in that they are chosen among as rat PCI 2 neuronal cell line or any other 
eucaryotic neuronal cells or cell lines. 

8. Genetically transformed mammalian neuronal cells according to claim 6 or 7, 
characterized in that the nucleotide sequence controlling the level of expression of pS3 
or bcl-2 proteins, is a Tet-Off gene coding for a tetracycline-controllable transactivator 
(tTA), the tTA comprising a Tet repressor (TetR) linked to a polypeptide which directly 
or indirectly activates transcription of p53 or bcl-2 proteins, the transcription of the tTA 
being under the control of an appropriate promoter such as a promoter from 
cytomegalovirus (pCMV), 



, 9. Genetically transformed mammalian neuronal cells according to anyone of 
claims 6 to 8, characterized in that : 

- the polypeptide which directly or indirectly activates transcription of p53 or bcl- 
2 proteins, is the virion protein 16 from herpes simplex virus (VPl 6), 

- the transcription of the p53 or bcl-2 proteins is under the control of a tTA- 
responsive promoter comprising a minimal promoter, such as the cytomegalovirus 
immediate early gene promoter (P„j„cmv)» ^^^^ ^ a tetracycline responsive element 
(TRE). 

25 10* Process for the detection of developmental and post-developmental toxicity of 

endogenous or exogenous factors, including drugs , and other chemicals, or for the 
screening of molecules useful as drugs for the treatment of pathologies related to an 
inhibition or an activation of apoptosis, said process comprising : 

- contacting a sample comprising said compounds or molecules to be tested with 
one or several culture media of genetically transfonnod mammalian neuronal cells as 
defined in anyone of claims 6 to 9, wherein the expression of p53 or bct-2 protein is 
firx^m 0% to 100%, each culture medium containing cells expressing a specific 
proportion of p53 or bcl-2, 
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- the measure of the cell dea^ threshold in the different cell expressing specific 
proportion of p53 or bcl-2 cultiure media, and the comparison of ihc measured threshold 
with the cell death threshold measured in control ceils expressing the same specific 
proportion of p53 or bcl-2 proteins, said control cells having not been contacted vdth 
said sample. 

11. Kits for carrying out a process according to claim 10 or 11, conqsrising 
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(57) Abstract: The present invention relates to genetically engineered cell lines, and to their uses, in particular in processes for 
screening the developmental or post-developmental neurotoxicity of endogenous or exogencnis factors, including drugs and other 
chemicals, also at low-level exposure, for screening phannaceuticaUy active molecules useful as dnigs for the treatment of patholo- 
gies involving an abnonnal inhibition or activation of cell deadi, and for mechanistic studies, the said cell lines being genetically 
transformed widi a nucleotide sequence coding for the p53 protein or a nucleotide sequence coding for the bcl-2 protein, and a nu- 
cleotide sgqwnrp controlling the level of eaqnession of p53 or bcl-2 proteins. The present invention also relates to kits comprising 
the said genetically engineeced cell fines for catrying out die said processes. 
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